Introduction
In environmental monitoring, the analysis of volatile organic compounds by capillary gas chromatography has become increasingly important. Porous Layer Open Tubular (PLOT) columns with AI203 as the stationary phase have proven to be very suitable for the separation of light hydrocarbons [1] [2] [3] [4] [5] [6] , C 1 -C 2 halocarbons [6, 7] and perfluoroalkanes [8] . The combination of PLOT columns with packed or WCOT columns in multidimensional GC systems has been reported as well [9, 10] . On an AI203-PLOT column volatile compounds can be separated at considerably higher temperatures than on a thin film WCOT column. Thus the need of sub-ambient oven temperatures is avoided. Compared to thick film WCOT columns AI203-PLOT columns offer a higher Chromatographia, Vol. 26 (1988) selectivity, and peak resolution is improved. On the other hand, the highly active alumina restricts the applicability of this type of column in gas chromatographic analyses. The practical use is limited to compounds eluting before n-decane. Polar solutes like ethanol and methanol do not elute at all, while slightly polar compounds often elute with bad peak shapes. The retention mechanism is very sensitive to the water content of the carrier gas, although the effect is reduced by a KCI deactivation of the alumina stationary phase [3] . It was observed that at elevated temperatures some halogenated compounds reacted during the chromatographic process [11 ] . Moreover, under supercritical chromatographic conditions (T> 200 ~ P> 30 Bar) Asche observed the decomposition of certain halocarbon mobile phases 02Cl3F3, CCI 4, CH2CI2 and 02H4012) on alumina stationary phases in packed columns [12] . This had led to great concern about the quantitative results of the analyses of traces of halogenated organic compounds on this type of column. Here general rules are provided with respect to the catalytic destruction of organics on AI20 3-PLOT columns. For this purpose, several volatile organic compounds were examined by comparison of their peak areas after separation on a WCOT and a PLOT column at various temperatures in a two-dimensional GC system. A possible reaction mechanism is suggested and experimentally confirmed.
Experimental
Gas standards were prepared by the addition of an internal standard (CCI 2 F 2, except for C 2 H4 and cyclo-C 3 Hs, where C3H 8 was the internal standard) and 2 to 4 organic compounds to 100 ml of helium contained in a glass vessel. Final concentrations ranged between 0.5 and 10 % (v/v). In order to eliminate errors due to concentration changes during storage, the injected sample was divided into two parts with the gas chromatographic equipment shown in 
Results and Discussion

Calculations
The stability factor K s is a measure for the inertness of the compound with respect to the reactivity of the AI203 stationary phase and is expressed as:
(Aj/As) 2 Ks -(Aj/As}I (1) where A is the peak area of the compound studied (j) resp. the internal standard compound (s) for the WCOT/FID system (1) and the AI203-PLOT/FID system (2). It follows that Ks is equal to the ratio of the observed relative response factors for both systems:
Irreversible adsorption by the AI203-PLOT column is indicated by Ks = 0 and catalytic decomposition by de. creasing Ks with increasing column temperatures or eventually K s = 0.
In a separate study it was shown, that the internal standard compounds, i.e. C3H 8 and CCl2F2, are not destructed by the AI203 stationary phase. When no reaction occurs the factor Ks is not necessarily equal to unity. It was shown by Gough and coworkers [13, 14] as well as by Dressier [15] , that the detector response of e.g. halogenated hydrocarbons depends on the hydrogen flow rate of the FID, and this will definitely be different for both detectors used here. For the inert compounds K s ranged from 0.6 up to 1.3. Consequently changes of Ks have to be regarded rather than deviations from unity.
Reproducibility
The reproducibility of the Ks-factor was determined when no sample degradation occurred (C2H 2 at 175 ~ as well as when decomposition reactions were observed (C2H2 at 250 ~ The corresponding relative standard deviations were 1.6 % respectively 5.6 %.
Although it was not recognized as a result of decomposition processes, similar observations were reported by Reineke and B~chmann [6] . At an elution temperature of 265 ~ they found a poor FID response for C2H 2.
Influence of the Temperature
For a selected number of compounds the K s values at different temperatures of the AI203-PLOT column are presented in Table I . Roughly, three categories can be distinguished: A. components that react strongly, even at moderate temperatures; B. compounds that react only at high temperatures; C. compounds that do not react at the temperatures studied (Note that for CCI 4 no clear tendency is observed).
Apparently partly halogenated compounds interact strongly with the AI203 stationary phase, whereas completely halogenated and saturated hydrocarbons are not affected. Apart from the compounds listed in Table I , it was also shown by separate investigations using a different experimental set-up that SF 6, CCIF3, CBrF3 and C2CIF 5 are not decomposed. Of special interest is the behaviour of CH3CCI 3 on the AI203 stationary phase at high temperatures. Fig. 3 clearly shows the formation of a reaction product (peak 3), when the temperature increases. By using a Mass Selective Detection (Hewlett Packard, Avondale, PA, USA), this compound was identified as CH2CCI 2.
Although it is far beyond the scope of this study to present a detailed discussion on the catalytic activity of alumina, a short outline is given here. It is a well-known fact in catalysis that alumina behaves as an acidic catalyst [16] . The acidity of alumina is enhanced by the presence of water or chloride, 140
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Through intra-or intermolecular rearrangements, several products may be formed, both as final reaction products or as intermediates. In industrial processes these principles are applied in hydrocracking, polymerisation and alkylation [17] .
A logical explanation for the presence of CH2CCI 2 as a reaction product is the HCI abstraction from CH3CCI3.
Similar reactions were observed for CHCI2CH3 (to give CHCICH 2) as well as for CH2CICHCI 2 (to give CH2CCI2).
For the other compounds, however, no reaction products could be detected by the MSD.
